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INTRODUCTION 
 
INTRODUCTION 
Facial attractiveness has been suggested to have an influence on personality development 
and social interaction. The smile plays an important role in facial expression. Facial 
attractiveness and smile aesthetics are strongly related to each other and therefore an attractive 
well balanced smile is a highly regarded treatment objective, along with creating a functional 
occlusion. In recent studies involving self-evaluation, the patients ranked their teeth and eyes as 
the most important features of an attractive face. 
Smile is defined as “A facial expression characterized by upward curving of the corners 
of the mouth and is often used to indicate pleasure, amusement or derision”40. Types of smiles 
include Enjoyment or Spontaneous and Social or Posed smile.
49
. Classification of Smile 
according to Peck and Peck
49 
was Stages I and II and Ackerman et al
3
 gave classified Posed 
smiles as stage I and Spontaneous smile as stage II. The Smile which is involuntary and which is 
unaccompanied by any emotions is called as Posed Smile. Lip animations which are duplicable, 
alike the smile, that can be practised for photographs of school pictures
72
. Both the facial 
aesthetics as well as smile characteristics can be evaluated using the Posed Smile which can be 
produced on command. Unposed smile is involuntary and can be induced either by mirth or joy. 
Elevation of lip is highly artificial in smile which are unposed. Posed smile is the focus of 
orthodontic diagnosis which is commonly used for evaluating both the smile characteristics as 
well as the facial aesthetics . 
Direct measurements permit the clinician to quantify the resting and dynamic tooth lip 
relationships. Systematic measurements of resting tooth lip relationships, and the interaction of 
the dynamics of smile with the maxillary teeth affect the appearance of the smile, virtually 
leading the clinician to a quantified treatment plan. 
 
Vertical facial proportions in frontal and lateral views are best evaluated in the context of 
the facial thirds. In modern Caucasians, the lower third often is slightly longer than the central 
third of the face, which the Renaissance artists noted, were equal in height and equal in well- 
proportioned faces
76
. The mouth should be at one- third of the way between the base of the nose 
and chin. The posed smile width and lower facial height would be yet another ratio to this list of 
normal proportions for artistic evaluation. 
 Posed Smile is a smile which is reproducible and repeatable over time. Various authors 
have demonstrated standardized techniques to generate Posed Smile. Desai et al
24
 asked the 
subject to hold two rulers with cross configuration near the chin and were given instructions to 
say” Chester eats cheesecake by Chesapeake,” relax and smile. Walder et al74  gave verbal and 
visual directive and the subjects were asked to wear glasses with a clipped on reference standard, 
to enable calibration and asked to smile. The verbal directive was “give me a nice big smile that 
shows your teeth.” Visual directive was a poster with colour photographs of six people smiling 
broadly and the subject was asked to smile like the people in the photo. Van der Geld et al
71
 
made the subjects to smile by showing practical jokes and spontaneous and posed smiles were 
obtained.  
Natural head position is a standardized and reproducible orientation of the head in space. 
When focusing on a distant point at eye level, one can readily assess whether patients are tensed 
and learn to recognize and correct slight tipping of the head upward or downward. For 
professional photographers natural head position is routinely used for facial photographs.  
Establishment of the natural head position is important to eliminate measurement errors, 
and the simplest procedure to obtain facial photographs in natural head position is to instruct the 
patient to sit upright and look straight ahead to a point at eye level on the wall in front of them.  
Many authors have demonstrated various ways to standardize natural head positioning. Showfety 
et al
4
 developed a fluid level device to record head posture prior to exposure of the head film. In 
this way the head posture could be accurately reproduced. 
In orthodontic literature, photographs in profile as well as lateral cephalograms serve as 
the prime diagnostic aid for the examination of profile of the patient and lips during rest 
position. In order to reduce the error of a single snap shot, videography and software analysis are 
considered to be the best for studying the dynamic smile. A video camera was used and object to 
source distance was set as 55 cm as in studies by Van der Geld et al
71
. The video obtained was 
cut into photos using video editing software
24,74
. Analysis of the photo and video image was 
done in Adobe Photoshop CS2 as done by Desai et al
24
.
 
 The prime video software in the market 
are Freemake video convertor, Format factory, X media Recode ,Win FF, All-terrain format 
converter etc. the video software used in this study is Free studio which is freeware set of 
multimedia program developed by DVD videosoft. The programs are available in one integrated 
package and also as separate downloads. 
The smile has been analysed by various authors but very few literature is available to 
establish the correlation between the Posed Smile Width and Lower Anterior Facial Height. Aby 
Abraham et al
1
 established the relation between Posed Smile Width and Lower Anterior Facial 
Height to be 1:1 in South Indian population. Due to lack of information regarding the correlation 
between Posed Smile Width and Lower Anterior Facial Height, a cross sectional to establish a 
ratio between Lower Anterior Facial Height and Posed Smile Width in Tamil Nadu population is 
done by videographic method . 
              This parameter would be useful in orthodontic clinical evaluation and treatment 
planning. Loss of vertical dimension in patients with chronic attrition as in bruxism or other 
parafunctional habit may benefit from this finding as the Posed Smile Width in such patients 
may be used as a guide in restoring their vertical dimension
1
. 
 The purpose of this study is to determine the ratio relation and age wise ratio relation (17, 
18, 19, 20, 21, 22 age groups) between Posed Smile Width and Lower Anterior Facial Height in 
Tamil Nadu population.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AIM & OBJECTIVES 
 
AIM OF THE STUDY 
The aim of the study is to evaluate the relation between Posed Smile Width and Lower Anterior 
Facial Height using videographic recordings in Tamil Nadu population.  
OBJECTIVE OF THE STUDY 
The present study is intended to add a new parameter that would be useful in orthodontic clinical 
evaluation, treatment planning and determination of vertical dimension (at occlusion). 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
REVIEW OF LITERATURE 
 
Anthony H.L.Tjan et al
66
 (1984) did a study on 454 full faced photos of various dental 
hygiene and dental students. They formulated a stipulated normality in aesthetic smile in 
relation to the type of smile by checking the parallelism of maxillary incisor curvature to that 
of the lower lip, position of the incisal curve contacting the lower lip and the display of 
number of teeth in a smile. The study included 207 & 247 men and women respectively who 
were in the age group of 20 to 30 years. Each and every subject were analysed and compared 
not merely by measuring mathematically but by carefully judging visually. It was concluded 
that, average smile showed that teeth‟s incisal curve lie parallel to the lower lip‟s inner 
curvature and the incisal curvature of the upper front teeth slightly contacted the lower lips. 
Ackerman et al
3
 (1998) proposed a method to digitally measure the smile characteristics 
of orthodontic patients, specifically the posed smile is measured.  Photographs of posed 
smiles from orthodontic records of 443 patients were taken.  The multimedia computer 
program for smile measurement developed was based on the studies of the utility of smile 
photograph and assessment of the lip-teeth characteristics of the posed smile in treated and 
untreated patients.  The eleven attributes of smile were measured on the computer screen or 
grid or Smile Mesh, employing horizontal or vertical lines.  They suggested that the 
photographic analysis of an unstrained posed smile might be a standard orthodontic record. 
Bjorn U Zachrisson
78
 (1998) explained the features of tooth exposure while smiling and 
speech and proposed a method to evaluate various aesthetic factors by examining the patients 
from the anterior aspect. It was concluded that the patients should be examined from the 
anterior aspect to evaluate the aesthetics reliably. In average and low smile profile patients, 
over intrusion of upper anterior teeth should be prevented. Thereby providing the upper 
anterior teeth curvature lying parallel to the lower lip‟s inner contour during smiling and in 
long faced subjects over exposure of gingiva must be reduced. 
Emma Otta et al
47 
(1998) investigated self-posed smiling behaviour in photographs as a 
function of both sex and age.  On examination of photographs of 1171 Brazilian middle class 
people, 25.7 of the girls and 25 of the boys of 2-5yearage group were seen smiling in the 
photographs.  Smiling was less frequent among middle aged and older groups, especially 
among males. They concluded with the hypothesis that; besides being associated with 
emotional experience; smiling has a strong social motivation. 
David M. Sarver et al
22
 (2001) assessed the smile arc and the relationship to 
orthodontics in 3 cases and observed that there was a curvature loss of maxillary anterior in 
the normal alignment of upper and lower arches. From the study, it was concluded that the 
incisor-smile arc relationship was the significant parameter during the examination of case. It 
was also concluded to extrude the upper anterior in case of flat smile subjects by altering the 
bracket position. Both dynamic and static examinations of the subjects profile should be 
evaluated with regard to smile aesthetics, also frontal and oblique views are essential to 
optimize both the facial and dental outlook in orthodontic treatment planning. 
Marc B Ackerman et al
2
 (2002) had assessed the two factors namely aesthetic desires of 
the orthodontist and patient, and the physiologic and anatomic limitations of the patients  for 
smile analysis and design. They found that using digital video and computer technology, the 
clinician can examine the patient‟s dynamic front tooth display and then it can be used in 
smile analysis into regular treatment planning. The speech and smile of a patient can be 
captured simultaneously by using standardized digital videography. Aesthetic smile design is 
a parameter by which the patients can be treated in an individualized interdisciplinary manner 
by the clinician. 
Steven T. Dickens et al
25
 (2002) did a study of 1367 orthodontic patients to predict and 
understand the changes in aesthetically significant dimensions in the age group of 7 to 40 
years. Using the millimetre ruler, height of the incisor crown, display of gingiva of smile, 
exposure of upper incisors at rest, height of the commissure, height of the philtrum were 
measured. It was concluded that the philtrum length was reduced initially but during 
adolescence it increased rapidly than the commissure height, resulting in more display of 
upper anterior at age 12 in males and age 11 in females. After the age of 20 years in males 
and females, the display of incisors on smiling and at rest, separation of lip at rest, display of 
gingiva on smiling is found to be decreasing. 
David M Sarver et al
57
 (2003) elaborated a new methodology for recording, assessing 
and treatment planning in four dimensions of smile.  They developed a method by which it 
can be dynamically visualised and quantified the smiles in 4 dimensions: Oblique, sagittal, 
frontal and time specific.  Smile index in anterior dimension was the ratio to compare the 
smiles across the time in one patient or different patients.  The aging, growth and maturation 
of the soft tissues surrounding the oral cavity on subjects have immense effect on the 
appearance of smiling and resting presentations.  It was shown  that in the direct measurement 
study of 3500 subjects, readings denote the changes in height of philtrum and height of 
commissure in the age group of 6 to 40 years, the rate at which the philtrum lengthened was 
greater when compared to that of commissures.  It was concluded that philtrum lengthening 
and commissure lengthening with increasing age indicated reduced tooth display and  the 
gingival display at rest was reflected in curves. 
 David M Sarver et al
57
 (2003) assessed the quantification and visualization of the smile 
dynamics in process of two stages.  The measurements done directly on lip tooth relationships 
dynamically and statically was the maiden step in evaluation.  Usage of a digital videography, 
photography, radiography and plaster casts to record the dynamics were accurate.  The ability 
of the clinician to recognize the positive beauty elements to enhance the attributes falling 
outside the parameters of the present concept of aesthetics is related to the “art of the smile” 
of that particular patient. 
Flores Mir et al
29
 (2003) compared the aesthetic perceptions of different anterior visible 
occlusions in different facial and dental views (frontal view, lower third facial view, dental 
view) by laypersons. Views were rated by 91 randomly selected adult laypersons. They 
concluded that aesthetic impact of the visible anterior occlusion was greater in a dental view 
compared with the full facial view. The anterior visible occlusion photographed subjects view 
type of factors which influence the aesthetic perception of smiles. In addition gender and 
level of education had an influence.   
Marc B. Ackerman et al
3
 (2004) did an extensive study to quantify the dynamic lip-
tooth features during speech and smile in adolescents.  From the pretreatment video clips of 
1242 consecutive patients screened the final sample consisted of 50 patients.  A single image 
frame representing the patient saying the syllable “Chee” and a single image representing the 
patient‟s posed social smile was selected and saved as part of a 12 frame image sequence.  
Each animation image was analysed using a Smile Mesh computer application to measure 
smile index.  The data were analysed using SAS (Version8.1).  They concluded that asking 
patients to say “Cheese” and then smile is no longer a valid method to elicit the parameters of 
anterior tooth display; instead the clinician must view the dynamics of frontal tooth exposure. 
Dustin Roden-Johnson et al
53 
(2005) utilizing the smile photographs, they reported 
effects of the buccal corridor spaces (BCS) & the arch form in smile aesthetics.  20 
photographs of post orthodontically treated female patients and 10 untreated female were 
observed.  Standardization of photographs was done using Adobe Photoshop and evaluation 
of Buccal Corridor Space was done.  They concluded that arch forms which were broader 
were more aesthetic when compared to narrow arch forms and untreated subject‟s arch forms.  
It was shown that there was effect on ratings of smiles in the presence or absence of  the 
buccal corridor space. 
Roy Sabri
54
 (2005) reviewed the 8 components of smile which included upper lip 
curvature, lip line, smile arc, smile symmetry, lateral negative space, frontal occlusal plane, 
gingival and dental components.  It was shown that optimal smile was featured when the 
upper lip reached the margins of gingiva, with a straight or upward curvature.  The incisal 
line should be in contact with the lower lip border and with no lateral negative space.  It was 
found that flattening of smile arch was observed in 1/3
rd
 of the 30 patients who were treated 
and only 2 of the untreated patients.  This happens in orthodontic treatment unknowingly 
because of the maxillary incisors being over intruded, positioning of brackets being improper 
and while correcting the slant of occlusal plane.  These eight smile components were 
considered not only as an artistic guideline but also as rigid boundaries to treat the patients by 
the clinician with much awareness of smile aesthetics. 
Silvia Geron et al
32 
(2005) conducted a study to assess the variations in lower and upper 
gingival display while smiling and at speech and the tilting of incisal pane in the aesthetic 
perception of women and men.  The sample comprised of virtual photographs of 75 subjects 
during speech and at smile.  The photographs were taken with varying amount of gingival 
exposure of both maxillary and mandibular teeth with various degrees of tilt in incisal plane 
and these photographs were rated for attractiveness by 2 groups of lay people.  They came to 
a conclusion that higher dental and oral attractiveness was expected lesser from men than 
women. It was considered aesthetic when upper gingival exposure was one millimetre during 
speech and smile. Any deviation of two or more degrees from the horizontal direction was 
found to be unesthetic with regard to the incisal plane. 
Theodore Moore et al
46 
(2005) had done  a study in determining the impact of buccal 
corridor space on patients attractiveness of space  which was judged by lay persons. Using 
Adobe Photoshop, the quantity of visible dentition was altered in the randomly selected 
subjects. Analysis of images which were altered belonging to 10 subjects were done by 30 lay 
persons. It was concluded that narrow smile fullness was less attractive than broad smile 
fullness. Buccal corridor which was less was considered a preferred aesthetic feature. And 
large buccal corridors should be included as treatment objective in diagnosis and treatment 
planning.  . 
Vicky V. Tarantili et al
64 
(2005) analysed and documented the dynamics of spontaneous 
smile.9 girls and 6 boys in the age group of 10.5, were filmed using a hidden camera while 
watching a cartoon video. Digitalization of frames were done after spontaneous smiles were 
recorded. Construction of time graphs were done and it was drawn - plots of mouth 
movement. It was shown that development of smile was in a staged fashion. The study 
concluded that the dynamicity of the smiles which were spontaneous, and the observations of 
the study raise apprehensions regarding the validity of a single snap shot for treatment 
planning and aesthetic assessment.  
Erdal Isiksal et al
36 
(2006) assessed the smile aesthetics in the non extraction and 
extraction patients and also certain dentofacial features. They explained the relationship 
between these features and smile aesthetics. Photographs of 25 untreated subjects which were 
taken as control subjects and 25 extraction patients with good occlusion and well balanced 
faces of 10 artists, 10 parents,10 general dentists,10 dental specialists,10 plastic surgeons. It 
was concluded that Class I patients with  ideal occlusion who were treated without extraction 
or with extraction, had no differentiation in aesthetics of smile when assessed by 6 judges 
panel and little significance was observed in the transverse features of the smile and a 
definitive effect on smile aesthetics was by the maxillary gingival display.  
Basting et al
9
 (2006) compared the subjective anlysis of smile by specialists with much 
training and by general dental practitioners. Also, subjective analysis was done by computer 
specialists with advanced training. From 200 snapshots from 100 adults with natural dentition 
using an auto CAD software, highly significant features were found between the analysis of 
smile and that of the face.  . 
Ritter et al
52
 (2006)quantified and checked the aesthetic impact of negative space while 
smiling in millimetres and in percentage with regard to smile width.60 subjects with complete 
permanent dentition, were photographed and used for this study.2 lay persons and 2 
orthodontists evaluated the aesthetics using visual analogue scale .Mean negative space for 
every patient was 6.68 mm. The negative space was significantly lesser to men than women , 
during smile in millimetres. I t was concluded that, in aesthetic evaluation, negative space 
was not considered as a prime factor.  
 Sanjay Manhar Parekh et al
56
 (2006) conducted a study to establish the changes in the 
impact of smile  based  on computerized changes of smile arcs and buccal corridors for both 
female and female smiles which were judged by lay persons and orthodontists. One frontal 
intra-oral and extra-oral photograph of aligned teeth was changed using adobe Photoshop. 
And employing three dimensional spherical render function, sets of teeth were morphed to 
change the incisal edges curve to fit 12 curvatures.. They modified the smile arc and buccal 
corridor digitally and quantified the attractiveness using a visual analog scale in a online 
survey. The study concluded that low attractiveness of smile was found in greater buccal 
corridors and flat smile arcs in both females and males. Flat smile arc lowers the 
attractiveness ratings with no regard to the buccal corridor. 
Adam J.Martin et al
43 
(2007) did a study to find the effect of different sized buccal 
corridors on smile attractiveness. One smile photograph of a female displaying first molar to 
first molar (m1-m1), was  altered digitally using adobe Photoshop and produced 1) smiles that 
filled 84, 88, 92, 100 of oral aperture, 2) second premolar to second premolar smiles in 
photograph (Pm2-Pm2) that filled 84, 88, 92, and 96 of oral aperture. The analysis of smile 
photos were done by 82 orthodontists and 94 lay persons. It was concluded that the lay 
persons and orthodontists rated photograph with small or no buccal corridors and were 
significantly much attractive than those people with large buccal corridors.  Preference for lay 
people were Pm2-Pm2 smiles which was more attractive whereas m1-m1 smiles was rated by 
orthodontists as more attractive. 
Christopher Maulik et al
44 
(2007) gave averages for different components of the smile 
and assessed some of those  in orthodontically untreated and treated groups, and also smiles 
of patients without and with rapid maxillary expansion (RME). Smiles of 230 subjects were 
captured using video equipment and they established dynamic norms for smile. It was 
concluded that treatment may not flatten the smile arc and also RME appeared to be 
connected with a lesser buccal corridor. 
Pieter A.A.M Van der Geld et al
69 
(2007) developed a method to measure the tooth 
display in speech and smile. By using digital video equipment, spontaneous smile of 20 
people were twice captured. For every person, 4 digital video recordings were done for posed 
smile, spontaneous smile of joy, full dentition, speech with the help of cheek retractors. The 
videographic recording was transferred to the computer and was analysed frame by frame.  It 
was concluded that videographic method was found to be a  reliable mean of assessing the 
tooth display and lip position in posed and spontaneous smile and during speech. 
Pieter Van der Geld et al
71 
(2007) studied the attractiveness of smile and assessed the 
importance of smile line. 122 randomly selected subjects (sample size) who were divided into 
three groups were used in the study. Using digital videographic method recordings of 
spontaneous smile of joy and smile line height for every tooth in the maxilla was assessed.  
The results showed that  visibility and size of teeth, and position of upper lip were the prime 
factors while evaluating the self-perception of smile attraction.  The critical factors which aid 
in satisfying the smile appearance were teeth colour,  gingival display.  The disproportional 
display of gingival smiles were assessed as negative and correlated in regard to personality 
characteristics. 
Brian J Schabel et al
58
 (20008) evaluated the correlations between the components of 
ABO objective grading system developed by the American Board of Orthodontics and smile 
components. 48 orthodontically treated patients were photographed and rated for the images 
for evaluation of the attractiveness of smile. This study concluded that there was no 
correlation between components of ABO objective and smile aesthetics grading system.  To 
assess the overall orthodontic treatment outcomes the author suggested to include   additional 
criteria which includes other variables evaluating  the smile. 
Laurie McNamara et al
45
 (2008) did a study to assess how the different dental, skeletal 
and soft tissue relationships were related to smile aesthetics in untreated patients. Posed smile 
images of sixty growing patients (27 boys s and 33 girls) seeking orthodontic correction were 
recorded from the digitalized video clips and the results of a visual analog scale depicted the 
parameters of the “pleasing smile” that was identified by segregate analysis. It was shown 
that vertical thickness of the lower and upper lips were the most important components of a 
pleasant smile to both orthodontist and laypersons. It was   concluded that the most important 
variable in aesthetics of smile was vertical thickness of lip and along with the incisor 
protrusion, the vertical thickness of the vermillion border should be considered while 
planning orthodontic treatment.        
Pieter Van der Geld et al
72
 (2008) did a study to analyse the heights of lip line and  age 
effects in adult male population at spontaneous smiling, speech and display of tooth in natural 
rest position. Videographic measurements digitally recorded 122 subjects who were randomly 
selected were used for the study.  By the results it‟s found that during spontaneous smiling, 
the upper lip line heights were more in the premolar area than at the front teeth and this upper 
lip line heights were significantly less in older patients.  The lip coverage of the upper teeth 
were increased which indicated that the effects of aging of the patient should be present in 
orthodontic treatment objective. 
Vinod Krishnan et al
40 
(2008) assessed perception changes between laypersons and 
dental specialists and quantified characteristics of smile with the  buccal corridor, smile arc 
measurements and changed smile index.  Posed smile photographs in frontal aspect, were 
taken for 60 people with equal number of women and men. Analysis was done with a visual 
analog scale. Quantification of characteristics of smile was performed with smile arc 
evaluation. It was shown that there were no perception changes between the laypersons. and 
specialists On entire smile evaluation men had less consonant smile arc than women. It was 
concluded that the orthodontic specialist should not change consonant smiles but create them 
with ideal bracket positioning. 
Brian J. Schabel et al
12
 (2009) did a study employing clinical photography to assess the 
relationships between subjective evaluations of post treatment smiles and assessed by  parents 
of orthodontic patients and panel of orthodontists. Smile photographs of 48 orthodontically 
treated patients were rated by a panel of 20 parents of patients and 25 orthodontists. The 
results showed that while smiling significantly more distance was found between the incisal 
edge of the upper central incisors and the mandibular lip in subjects with the most unpleasant 
smiles and significantly lesser smile index were found in subjects with the most pleasant 
smiles. It is concluded that the objective dimension of the smile could not predict pleasant or 
unpleasant smiles as judged subjectively. 
Shyam Desai et al
60
 (2009) assessed the age related changes in the smile, changes in the 
perioral area from smile to rest and compared them on the age basis.  The images of 221 
subjects were videographed and measurements were calculated using adobe Photoshop 6.1. 
The dimensions involving length of upper lip at smile and repose, upper incisal display at 
smile, maxillary lip thickness at smile and reposed smile index ,inter commissural width at 
rest, smile arc, inter labial gap at smile and percentage of buccal corridors were analysed. It is 
concluded that the smile gets constricted vertically and wider transversely. The dimensions of 
dynamic smile shows that as age increases the muscles ability to create smile decreases. 
Brian J Schabel et al
11
 (2010) assessed the null hypothesis, that there were no clinically 
significant difference between the before and after orthodontic treatment images of smiles of 
similar subjects obtained from forty eight orthodontically treated patients. An upgraded 
version of the characteristics of smile obtained with the two methods was assessed by means 
of Pearson product – moment correlation.  The study concluded that a standard snap shot 
appears to be a valid tool for assessment for the post treatment smile. 
David C, Havens et al
20
 (2010) assessed the role of orthodontics in improvising the 
posed smile and to evaluate the characteristics involved in assessing facial attractiveness.  
The pre-treatment and post-treatment frontal photographs of smile of forty eight white female 
patients were used and evaluation done by 20 laypersons and 20 orthodontists. The results 
obtained showed that  more attractiveness was found in pre-treatment face with no smile than 
face with the maximum smile.  Its concluded that the overall facial aesthetics was the most 
important parameter used in deciding the facial attractiveness and there were no positive 
impact on facial attractiveness because of the malocclusion present. 
Rabia et al (2010) evaluated the smile perception by general practitioners and 
orthodontist and assessed that the most preferred smile attribute in smile assessment. The 
smile was photographed of 31 subjects by a single operator in a relaxed state. The general 
practitioner and orthodontist rated the thirty one smile photographs using visual analog scale 
on six features of smile on smile mesh. It was concluded that among general practitioners and 
orthodontists the acceptance of various smile changes in rating them on the attractiveness of 
the smile. 
Nathan T. Springer et al
63
 (2011) did a study to evaluate the range of acceptable values 
and ideal values for smile variables from the full face perceptive for the comparison  with 
lower – face data which was assessed by laypersons. The parameters include maxillary 
gingival display, central incisor gingival margin discrepancy, maxillary midline to face, 
maxillary to mandibular midline discrepancy, maxillary anterior gingival height discrepancy, 
incisal edge discrepancy and cant, smile arc, buccal corridor. The parameters were assessed 
by ninety six general public. It was found that the most smile characteristics had large 
acceptable range and all the dimensions had moderate to fair reliability, except  for the buccal 
corridor limit, which had less reliability and producing aesthetic smile is possible clinically 
because many aesthetic variables complement each other. 
Guilherme Janson et al
34
 (2011) did a review to assess the scientific evidence of the 
impact of some variables on smile attractiveness such as buccal corridor, midline position, 
smile arc, orthodontic treatment and axial midline angulation. The literature for the review 
was searched Through All EBM Embase, Web of Science, PubMed, finally 20 articles from 
selected abstracts were analysed by 3 researchers. The study concluded that there were no 
significance in the smile attractiveness between orthodontically treated patients and subjects 
with well balanced faces. With regard to the influence of buccal corridor, it was shown no 
correlation between the smile aesthetics and buccal corridors and many articles showed that 
the large buccal corridors are considered non attractive. As the smile arc is concerned, 
consonant smile arc was considered  most acceptable smile arc variation in 3 articles and 
other articles documented that flat smile arc in males and flat or consonant smile arc in 
females was postulated  as most attractive. 
Catherin McLeod et al
14 
(2011)assessed the differences in culture based on Canadian 
general public‟s awareness of  regarding smile aesthetics and compared these data with the 
data of US. Posed smile photograph digitally taken and the buccal corridor (BC), occlusal 
cant(OC) buccal corridor and lateral central gingival discrepancy(LCGD) gingival display, 
maxillary midline to face discrepancy(MMFD) gingival display using Adobe Photoshop 7 in 
the sexually ambiguous lower anterior face. The study concluded that there was significant 
difference in buccal corridor by 5.27 mm between the US and Canadian general public and on 
average Canadian general public were more sensitive to deviations and had a lesser range of 
acceptability. 
Sabrina Elisa Zange et al
79
 (2011) formed the aesthetic perceptions of general public 
and orthodontists regarding the size of buccal corridors in brachyfacial and dolicofacial 
individuals.  Smile photographs 8 individuals (4 with a long face and 4 with a short face) 
were recorded digitally  and changed into 5 sizes of negative spaces of buccal corridors 
(28%,22%,15%,10% & 2%) and assessment for smile attractiveness was done.  This study 
concludes that it was hard to segregate the degrees of the buccal corridor in subjects of 
dolicofacial for general public.  For the orthodontist specialists the difference between the 
short face and long face patterns were found as the buccal corridor was 10% and 22%.  In 
general smile aesthetics, the presence or absence of negative spaces in the buccal corridors 
has only little impact. 
Varun Pratap Singh et al
61
 (2011) explained the concepts of smile analysis in 
orthodontic treatment planning and the different attributes of a pleasing smile. Digital 
videography was employed to record anterior tooth exposure during speech, smiling at the 
equivalent of thirty frames per second. Philtrum and commissure height, inter labial gap, 
smile arc, crown height and gingival display, inter labial gap, incisor show at rest and smile 
were the systematic dimensions in resting tooth lip relationships which are needed to evaluate 
the treatment plan. This study concluded that the patients smile must be given optimum 
importance as most of the people interact among each other facing directly or obliquely and 
while treating problems associated with the smile, much clinical observation and registering 
orthodontic records in the form of videos and photos is warranted in both  oblique and frontal 
dimensions. 
Hideki Ioi et al
35
 (2012) assessed the impact of size of the buccal corridors during the 
evaluation of smile attractiveness by Korean and Japanese orthodontic specialists and 
orthodontic patients. Extra-oral and Intra-oral smile photograph of 1 female subject was 
obtained and the buccal corridors were altered by Adobe Photoshop from 0% to 25% and 
comparison was done with inner inter commissural width. Rating of smile images were done 
by 25 Korean and 41 Japanese orthodontists and 72 Korean and 96 Japanese Orthodontic 
patients. Significant difference was found in the four groups with buccal corridors of 0%, 5% 
and 10%. It is concluded that the patients having a narrow to broad buccal corridors had a 
pleasing smile when compared to that of other smiles. 
Kavita Sachdeva et al
55
 (2012) did a study to evaluate the importance of smile in overall 
facial aesthetics. It includes smile photographs of 100 subjects of Himachal taken in natural 
head position in the age group of 15 to 29 years. From every photograph they analysed the 
upper and lower lip length at rest and at smile, buccal corridor, smile index, thickness of and 
lower lip and upper lip, display of incisors and inter commissure width. The results showed 
that the upper incisal display and inter labial gap was significantly less at smile with increase 
in  age and there was an increase in outer commissure width and length of lower lip. Also it 
was  found that there was a presence of greater upper lip length and mandibular lip length at 
rest and while smiling in Himachal males than Himachal females. 
Tripti Tikku et al
65
 (2012)conducted a study to assess the buccal corridor space in smile 
aesthetics and compared it with surrounding hard tissues. Photographs of posed smile in 
frontal aspect, Posterior-Anterior(PA), digital cephalograms and study models of subjects 
consisting twenty five males and twenty five females in age group of 18-25 years were taken 
for the study. The results obtained was that the buccal corridor width was less in subjects of 
smile which was attractive and more in least attractive smile group.  Its concluded that more 
the width of  buccal corridor,  less the attractive were the smile images. The buccal corridor 
area has mild to moderate inverse correlation in the intermolar and intercanine width but were 
not influenced by surrounding skeletal hard tissues. 
Angela I-Chun Lin et al
5
 (2013) did a study to examine whether there were any specific 
attributes of dynamicity of smile involved in aesthetic rating and if the eyes had any role in 
aesthetic measurements. 4 facially balanced dental female students were trained to produce 
eight different smiles and clippings of their faces were captured carefully and presented to 
two panels of raters. It was concluded that the greater recruitment of muscles increased the 
smile aesthetics and while the eyes (orbicularis oris) were seen to the raters, the ratings were 
increased and found that static smile photos were perceived differently from dynamic smile 
video clips.. 
Bhavana Singh et al
62
 (2013) assessed the changes in characteristics of oral and 
surrounding musculature at rest and while smiling, with regard to gender and age which was 
quantified in a randomly selected sample of  North Indian people along vertical plane. By 
using digital radiography, oral and surrounding musculature of 195 subjects were analysed. 
Maxillary lip length, maxillary lip thickness, upper incisal display, display of gingiva, 
interlabial gap, smile arc and smile height were measured from the rest and smile frame. The 
obtained result showed significant gender differences and age related differences in their oral 
and surrounding musculature both at rest as well as while smiling as well as at rest with 
increasing age. The study showed that for females there was an increase in resting upper lip 
length, maxillary incisor exposure, thickness of upper lip, and for males lip elevation were 
found decreased. Upper lip length was found increased for both sexes during smiling. 
Burcak Kaya et al
13
 (2013) did a study to assess the influence of smile arc with the 
amount of display of upper gingiva judged by orthodontic specialists, dentists and general 
public.  Employing image processing software, the photographs of two women in frontal 
aspect with well arranged  teeth was modified using Adobe Photoshop and seven smile arcs 
from flat to vaulted, were processed and these images were attached with four not so similar 
amounts of upper gingival display. The images were printed in colour and handed over to the 
raters for the purpose of evaluation. The author concluded that insufficient display of gingiva 
in flat smile arc and vaulted smile are liked with excessive display of gingiva. The acceptance 
of smile attractiveness was influenced poorly by gingival display in every other rater groups.  
Jay S. Upadhyay et al
67
 (2013) did a study to relate the standard soft tissue 
cephalometric analysis (SICA) norms with norms derived for population of western Uttar 
Pradesh of India.  Cephalograms of 33 normal subjects (16males, 17males) were analysed 
with soft tissue cephalometric analysis for orthodontic diagnosis and treatment planning .Also 
students t test was used to compare the difference in means between study population and 
standard SICA norms. They concluded that significant differences were found in certain key 
parameters of SICA for western Uttar Pradesh population when compared with established 
norms. 
Patil Chetan et al
48
 (2013) had assessed the smile in different age groups and found the 
gender difference in smile by using digital radiographic records of two hundred and one 
randomly selected people. The videoclips of the subjects were transferred and analysed by 
using the Adobe Photoshop 6.0. The measurements obtained from the rest and smile images 
were commissure height, outer inter commissural width, thickness of upper lip and length of 
upper lip.  The results obtained found that, as age increases in both males and females, all the 
dynamic measurements such as inter commissural width and commissural height, upper lip 
thickness, upper lip length from rest to smile were decreased. This study concluded that 
during smiling, the length of the upper lip length and the height of the commissure were 
increased in males than females of similar age groups. The inter commissural width of 
females were greater than the males in all age groups. 
Priya K et al
50
 (2013) developed different parameters for achieving a pleasant smile. 
The dentist can record the patient‟s smile, speech, oral and pharyngeal function 
simultaneously by using the standardized digital videography.  This study concludes that the 
treatment outlook should be in harmony with hard and soft tissues not merely creating an 
admired look. Smile arc should be preserved during the orthodontic procedure, facial midline 
and dental midline should always coincide and molar to molar smile were considered to be 
appealing. 
Anthony L. Maganzini et al
7 
(2014) assessed the smile aesthetics during orthodontic 
treatment and observed whether there were any comparison between these changes quantified 
the smile aesthetics following orthodontic treatment and determined whether there were any 
comparison between these changes and the degree of severity of the initial malocclusion. 
They formulated 9 lip-tooth characteristics in forty seven subjects employing standardised 
smile mesh analysis. The study showed that the measurements of smile were improved in five 
features in the two groups after orthodontic treatment. Incisal display, width of smile, 
gingival smile line and smile arc got improved and buccal corridor space got decreased. The 
author concluded that the smile aesthetics gets improved if the malocclusion is treated earlier. 
More complex orthodontic issues and minor malocclusions were inversely proportional to 
smile aesthetics. 
Sercan Akyalcin et al
59
 (2014) did a study on patients who were successfully treated 
according to America Board of Orthodontics (ABO) to evaluate the smile. Using canon EOS 
Digital SLR camera, smile photographs of 90 subjects were taken. All these pictures were 
given a rating by 10 orthodontists, 10 general dentists and 10 parents. The scoring was given 
in a Visual Analog scale. For scoring, 11 smile parameters such as smile arc, inter 
commissure width, smile height ratio, gingival display, left and right buccal corridor space 
etc. were included. The panel members were asked to evaluate smile attractiveness using 
numeric version of visual analog scale. Eleven smile characteristics were measured on the 
photograph which includes smile height ratio, smile arc, gingival display, inter commissure 
width, smile frame, right and left buccal corridor space. It was concluded that on smiling, less 
gingival display and harmonious smile arc relationship were significantly associated with 
smile attractiveness in subjects treated successfully according to American Board of 
Orthodontic standards. 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MATERIALS & METHODS 
MATERIALS AND METHODS 
The present study was conducted on 160 Dental students of Tamil Nadu origin in the age 
group of 17 -22 years. The individuals who met the selection criteria were chosen for the study.  
SELECTION CRITERIA 
Ethnic Origin - Subjects of Tamil Nadu origin 
CLINICAL EXAMINATION 
EXTRA ORAL 
1. Normal face height 
2. Orthognathic facial profile 
3. Mesoprosopic facial form 
4. Well proportioned and balanced faces 
5. Average clinical FMA angle 
INTRA ORAL 
1. Class I molar relationship 
2. Class I canine relationship 
3. Normal overjet 
4. Normal over bite 
5. Complete permanent dentition 
6. Good periodontal health 
7. Non carious anterior teeth 
8. No previous orthodontic or oral surgical treatment 
EXCLUSION CRITERIA 
1. Gross facial asymmetry 
2. Lip irregularities 
3. Missing anterior teeth 
4. Prior orthodontic treatment 
5. High or low  clinical FMA 
120 individuals (37 Males and 83 Females) out of 160 screened who met the selection criteria 
were taken as study subjects. 
 METHODOLOGY 
 Each subject was videographed in posed smile following a standardized recording procedure. 
 POSITIONING OF THE SUBJECT 
 The subjects were explained about this study – It‟s a study of smile which involves a 
video recording for 5 to 10 seconds and a photograph of small region of the face. After obtaining 
an informed consent (English or Tamil) from the participants, they were included in the study. 
 Based on the guidelines which were established through various studies, the smile was 
recorded through photographic and video equipment means
74
. Recording of the video was done 
with a Canon Digital Single Lens Reflection (DSLR)-700D camera with full High Definition 
(HD) recording in ISO 100-6400 and 24, 25, 30 frames per second. The camera was set on the 
tripod at distance of 55cms from the subject, to record the video. (Figure 1) To avoid shadows in 
the frame, two continuous focussing portrait light were kept behind the camera.(Figure 2). 
Natural head position is a standardized and reproducible position of the head in an 
upright posture and the eyes focused on a point at a distance at the eye level, so that the visual 
axis is horizontal. The subjects were asked to sit on an adjustable stool and natural head position 
was achieved using a fluid level device as suggested by Showfety et al
4
. As a part of 
standardization of this procedure, the spectacle frame was fitted with the fluid filled device in the 
centre and handed over to the subject (Figure 3&4). By employing this method, the errors were 
minimized in head positioning. If at all any correction was required for maintaining the natural 
head orientation, the investigator helped the subject for the same. Two metal reference scales 
were clipped on to the spectacle frame horizontally and vertically to get a calibration in the 
digital measurement procedure. As part of standardization of the orientation of the lens of the 
camera, it was preadjusted to be parallel to the occlusal plane before the recording in order to 
continuously record the smile. 
 SMILE RECORDING 
Indelible pencil markings were placed on the corners of the mouth. The subjects were asked 
to lick their lips followed by swallowing so that a relaxed lip position is achieved. Before the 
video recording began, the subject was asked to follow the verbal and visual directive to 
generate the posed smile as standardized by Walder et al
72. The verbal directive was “give me a 
nice big smile, one that shows your teeth” Visual directive was a poster with color photographs 
of people smiling broadly and the subject was asked to smile like the people in the photo. 
Recording of the posed smile was done in this manner with minimal interruption of the subject. 
 MEASUREMENTS OF SMILE 
The recordings thus obtained were copied to a computer where it was converted into 
sequential pictures (30 images/second) using the video-editing software program i.e GOM 
Player 2.3.6. so that the smile dynamics could be analysed frame by frame. The video software 
used in this study is Freestudio which is a freeware set of multimedia programs developed by 
DVD videosoft, the programs are available in one integrated package and also as separate 
downloads.  
The photo and images section incorporates the programs for image conversion and 
resizing, extracting JPEG frames from videos. From a sum of 10 identical smile frames, single 
frame which constituted the smile with the widest inter commissure span was chosen, 
representing a sustained and repeatable smile position. The Lower Anterior Facial Height was 
measured using the vertical scale attached to the spectacle. 
 The selected frame was opened using Adobe Photoshop 7.0 (Adobe Systems, San Jose, 
California) and adjustments were done accordingly using the millimeter ruler which was already 
present in the picture frame. Desai et al
23
 in his studies gave certain guidelines for calibration of 
the software which were used in this study. The following procedure was used for 
standardization of the study; firstly, the picture resolution was altered to 300 pixels per inch by 
accessing the “image ˃ image size.” Secondly, the ruler function was set to millimeter scale. A 
10 mm area was measured in the ruler, parallel to the lens. The measured number in the picture 
was divided equally into 10 parts (measurement on ruler in the image/10). The accuracy of these 
steps can be reconfirmed if the 10 mm area on the ruler measured corresponds to that of the scale 
in the image. 
 
 
 
 
 
 
 
 
 
FIGURE 1: POSITION OF THE PATIENT 
 
FIGURE 2: SPECTACLE WITH RULER 
 
 
FIGURE 3: POSED SMILE WIDTH PHOTO WITH FLUID LEVEL DEVICE 
 
FIGURE 4: LOWER ANTERIOR FACIAL HEIGHT PHOTO WITH FLUID LEVEL 
 
 FIGURE 5: MEASUREMENTS OF POSED SMILE WIDTH 
 
FIGURE 6: MEASUREMENTS OF LOWER ANTERIOR FACIAL HEIGHT 
 
                    
  
The data were obtained and working tables were formulated as follows. 
 
Table 1: Samples and measurements taken for the study. – 17 Years 
S.No. NAME AGE SEX POSED 
SMILE 
WIDTH(mm) 
LOWER 
ANTERIOR 
FACIAL 
HEIGHT(mm) 
1. KAVIN KUMAR 17 M 59 64 
2. NAVEEN 17 M 62 51 
3. POOJA SHRUTHI 17 F 56 64 
4. SANDEEP 17 M 66 60 
5. SHANMATHI 17 F 52 50 
6. SHANTHINI 17 F 55 58 
7. SOWMIYA 17 F 52 54 
8. SUBIKSHA 17 F 50 58 
9. VARUN PRASAD 17 M 76 70 
10. VIJAYASREE 17 F 64 62 
11. DIVYA 17 F 65 59 
12. GOWRI 17 F 59 54 
13. TONY SANJAY 17 M 62 51 
14. DHARUN 
PRASATH 
17 M 58 55 
15. SWATHISH 17 M 59 50 
16. KEERTHANA 17 F 63 69 
17. NANDHINI 17 F 71 59 
18. GURUSRINIDHI 17 F 59 50 
19. KIRUTHIKA 17 F 64 60 
20. KEERTHANA 17 F 52 45 
 
 
 
 
 
 
 
  
 
 
 
Table 2: Samples and measurements taken for the study. – 18 Years 
S.No. NAME AGE SEX POSED 
SMILE 
WIDTH(mm) 
LOWER 
ANTERIOR 
FACIAL 
HEIGHT(mm) 
1. SUNU THOMAS 18 F 60 56 
2. MITHRA 18 F 58 54 
3. AKSHAYA  18 F 73 54 
4. BADMASREE 18 F 61 52 
5. BRINDHA 18 F 68 56 
6. DHIVYA 18 F 45 46 
7. HEMAPRIYA 18 F 57 66 
8. INDUJA 18 F 60 63 
9. KRISTINE 
VALENTINA 
18 F 55 61 
10. MADHUMITHA 18 F 59 54 
11. MAHESH 18 M 66 64 
12. MISHALINI 18 F 59 56 
13. SANDHYA 18 F 63 69 
14. SANJANA 
SUHITHA 
18 F 63 61 
15. SOWMIYA P 18 F 46 49 
16. SOWNDARYA 18 F 53 58 
17. THENDRAL 18 F 58 55 
18. VIGNESHWAR 18 M 68 61 
19. SULEKA 18 F 58 64 
20. FLAVIN 
KEERTHANA 
18 F 59 56 
 
 
 
 
 
  
 
 
 
 
Table 3: Samples and measurements taken for the study. – 19 Years 
S.No. NAME AGE SEX POSED 
SMILE 
WIDTH(mm) 
LOWER 
ANTERIOR 
FACIAL 
HEIGHT(mm) 
1. MOHAMMED 
NOUFAL 
19 M 64 59 
2. NANDHINI SREE 19 F 59 59 
3. PRAHNAVI 19 F 76 69 
4. OLIVER PRINCY  19 F 50 61 
5. NIVETHA K 19 F 66 65 
6. NIVETHA KM 19 F 58 50 
7. NIVETHA M 19 F 64 43 
8. BHARATH 
KUMAR  
19 M 60 52 
9. GOPIKA 19 F 52 47 
10. BISMI 19 F 53 54 
11. GANGA 19 F 56 50 
12. NOURAMOL 19 F 62 58 
13. HARISHMA 19 F 61 55 
14. NARUMUGAI 19 F 60 55 
15. NILA 19 F 61 55 
16. MEBIN STANLEY 19 M 58 63 
17. MEGAVARTHINI 19 F 59 51 
18. SHANMATHI 19 F 74 69 
19. SHANMATHI K 19 F 64 59 
20. SHREENIKA 19 F 64 60 
 
 
 
 
 
  
 
 
 
 
Table 4: Samples and measurements taken for the study. – 20 Years 
S.No. NAME AGE SEX POSED 
SMILE 
WIDTH(mm) 
LOWER 
ANTERIOR 
FACIAL 
HEIGHT(mm) 
1. SANJAY R  20 M 51 45 
2. SANJAY S  20 M 68 63 
3. THANHAAZRIFAT 20 F 44 39 
4. KAVYA 20 F 58 53 
5. SRI JAYA SURYA 20 M 64 71 
6. ANBARASAN 20 M 66 60 
7. NITHISH 20 M 52 50 
8. BHUVANESHWARAN 20 M 46 49 
9. KAVIPRIYA 20 F 59 54 
10. PRASIDHA 20 F 67 63 
11. SIMINA 20 F 74 65 
12. TINA RAJA 20 F 44 40 
13. TAMILARASAN 20 M 52 47 
14. SHIVAPRIYA 20 F 61 47 
15. KEERTHANA K 20 F 66 60 
16. MANUNEEDHI 
CHOLAN 
20 M 53 48 
17. SRIMATHI 20 F 72 71 
18. VIDHYA SRI 20 F 44 40 
19. VINETHA 20 F 52 48 
20. PAVITHRA  20 F 57 52 
 
 
 
 
 
  
 
 
 
 
Table 5: Samples and measurements taken for the study. – 21 Years 
S.No. NAME AGE SEX POSED 
SMILE 
WIDTH(mm) 
LOWER 
ANTERIOR 
FACIAL 
HEIGHT(mm) 
       1. BALAJI 21 M 66 60 
       2. AARTHI 21 F 61 51 
3. HAFIYA 21 F 52 50 
4. FRARAH 
SHEHANI 
21 F 58 55 
5. POOBALAN 21 M 59 50 
6. LAVANYA 21 F 46 49 
7. MOULNA 21 F 50 58 
8. LOGESH  21 M 63 69 
9. MUTHURAMAN 21 M 59 54 
10. BALA 21 M 66 65 
11. SUDHARSAN 21 M 59 50 
12. JAGAN 21 M 67 58 
13. KAMALI 21 F 41 36 
14. JANANI 21 F 62 50 
15. GOUTHAMAN 21 M 72 67 
16. PRIYATHARSHINI 21 F 64 59 
17. KAVIYA 21 F 71 59 
18. HARINI 21 F 59 61 
19. HARISH 21 M 67 63 
20. VIGNESH 21 M 64 61 
 
 
 
 
 
  
 
 
Table 6: Samples and measurements taken for the study. – 22 Years 
S.No. NAME AGE SEX POSED 
SMILE 
WIDTH(mm) 
LOWER 
ANTERIOR 
FACIAL 
HEIGHT(mm) 
1. SUMAIYA SUHANA 22 F 62.5 52 
2. HARSHINI 22 F 66 54 
3. DHAARANI 22 F 50 45.5 
4. LOGESH KUMAR 22 M 66 65 
5. ROHIT 22 M 59 50 
6. RITHU 22 F 67 58 
7. RAVEENA 22 F 41 36 
8. PARIMALA DEVI 22 F 62 50 
9. RANGANAYAKI 22 F 77 67 
10. SANGEETHA 22 F 59 52 
11. KISHORE 22 M 69 65 
12. KEERTHI VIJAY 22 M 60 56 
13. BHUVANESHWARAN 22 M 50 46 
14. SANDHYA 22 F 54 50 
15. SAROJINI 22 F 72 55 
16. SUCHITHRA 22 F 64 62 
17. SHYAMALA 22 F 51 47 
18. AVANTHIKA 22 F 57 66 
19. AKASH 22 M 58.5 54 
20. AJITH KUMAR 22 M 50 58 
 
The data obtained was statistically analyzed using STATA V13 Software. 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
STATISTICAL ANALYSIS 
 
 
 
 
STATISTICAL ANALYSIS 
 From the samples in each group, the mean and Standard deviation for each parameter 
were estimated.  The groups were compared by two factors namely 1.Age group and 2. Sex. 
 To estimate the significant difference between males and females within the groups and 
between the groups, the Student‟s t-test was used. 
The formula used to assess the student paired t-test was 
t =  ̅/ SE( ̅)           
Where 
SE( ̅) = Standard error of d 
S/  ∑  
S =  i=1(di- ̅)
2 
        
                 n-1 
 
 ̅ =         ∑   di 
     i =1 
       n        
 
Where di is the difference of the observation at two time points. 
 
The relationship between the Lower Anterior Facial Height and the Smile Width was 
established with Pearson Correlation Test. 
The variability between the samples of six groups namely Group I (17years), Group 
II(18years), Group III(19years), Group IV(20years), Group V(21years), Group VI(22years) were 
determined using ANOVA(Analysis of Variance). 
The formula used for the ANOVA analysis was 
ANOVA  =  BMS-WMS 
                  BMS + (n-1) WMS 
Where  
 
BMS = between subjects mean sum of squares 
WMS = within subjects mean sum of squares 
n = Number of measurements. 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RESULTS 
 
 
RESULTS: 
The results were shown in tables 7 through 11. The mean standard deviation and p value 
were calculated for Posed Smile Width and Lower Anterior Facial Height in this study.  
Table 7 shows the descriptive statistics and significance of mean difference of 
measurements of  Lower Anterior  Facial Height. The mean  Lower Anterior  Facial Height for 
males was 57.4  mm with a SD of 7.3 and the mean Lower Anterior  Facial Height for females 
was 55.4 mm with a SD of 7.6. The difference between the above two means shows p value of 
0.2. 
 Table 8 shows the descriptive statistics and significance of measurements of Lower 
Anterior Facial Height. The mean Lower Anterior Facial Height for females was 59.0 mm with a 
SD of 8.0 and the Lower Anterior  Facial height for males was 37mm with SD of 6.6 . The 
difference between the above two means shows p value of 0.1. 
  Table 9 shows statistically significant co-relation  r = 0.7 between the mean Posed Smile 
Width and Lower Anterior  Facial Height. The result obtained shows p value of <0.01. The co -
relation  r = - 0.0208 is obtained between Lower Anterior  Facial Height and age with a p value 
of 0.1. The correlation r = - 0.1440 is obtained between gender and Posed Smile Width with a p 
value of 0.1. The co-relation  r = -0.0562 is obtained between gender and Lower Anterior Facial 
Height with a p value of 0.1    
Table 10 shows the ratio between Lower Anterior Facial Height and Posed Smile Width. 
It was calculated as 1.0721 mm in females and 1.0720 mm in males. The SD obtained for males 
was 0.08. The SD obtained for females was 0.11 
 Table 11 shows the ratio between Lower Anterior Facial Height and Posed Smile Width 
among different age groups. For subjects in 17 years age group the mean ratio obtained was 
1.0603 mm. For subjects in 18 years age group, the mean ratio obtained was 1.0342 mm. For 
subjects in 19 years age group, the mean ratio obtained was 1.0714 mm. For subjects in 20 years 
age group, the mean ratio obtained was 1.0855 mm. For subjects in 21 years age group, the mean 
ratio obtained was 1.0774 mm. For subjects in 22 years age group, the mean ratio obtained was 
1.1035 mm. The p value obtained was 0.40. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 7: Mean and SD of Lower Anterior Facial Height and Posed Smile Width 
LFH 
SEX n MEAN SD p-value 
F 83 55.4 7.6 
0.2 
M 37 57.4 7.3 
 
Table 8: Mean and SD of Posed Smile Width 
SW 
SEX n MEAN SD p-value 
F 83 59.0 8.0 
0.1 
M 37 61.2 6.6 
 
 
Table 9: Correlation between Lower Anterior Facial Height and Posed Smile Width shows 
a statistically significant (P<0.01) relation 
Pearson Correlation(r) 
Significance (p-value) 
POSED SMILE 
WIDTH 
LFH AGE SEX 
POSED SMILE 
WIDTH 
1    
LFH 0.7117 
0.0000 
1   
AGE -0.0208 
0.8218 
-0.1440 
0.1167 
1  
SEX -0.0402 
0.6911 
-0.0562 
0.5784 
-0.0686 
0.4976 
1 
 
Table 10: Ratio between Lower Anterior Facial Height and Posed Smile Width 
SW/LFH 
SEX n MEAN SD 
F 83 1.072158 0.1102092 
M 37 1.072064 0.088921 
 
 
Table 11: Comparison of Ratio between Lower Anterior Facial Height and Posed Smile 
Width among different age groups 
S.No Age in years Mean Ratio p-value 
1.  17 1.0603508  
 
0.4026 
2.  18 1.0342784 
3.  19 1.071497 
4.  20 1.0855984 
5.  21 1.0774599 
6.  22 1.103589 
 
 
 
 
 
 
 
Diagram 1: Means of Lower Anterior Facial Height. 
 
 
Diagram 2: Means of Posed Smile Width. 
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Females. 
 
 
Diagram 4:  Mean Ratio between Lower Anterior Facial Height and Posed Smile Width 
among different age groups. 
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DISCUSSION 
 
 
DISCUSSION 
Individuality in the human face is ensured by the great variability of proportions. From 
the era of ancient Greeks, through the Renaissance, and the present day mathematicians, 
scientists, architects, artists, and cosmetic surgeons have been intrigued by the ubiquitous nature 
of the divine proportion and its correlation with aesthetics. 
To evaluate an ideal face, various facial proportions have already been established. In 
drawing  anatomically correct faces, Leonardo da Vinci and Albrecht Durer the chief among the 
artists of Renaissance period, established the proportion that states, the distance from hairline to 
base of nose, base of nose to bottom of nose, bottom of nose to chin should be the same
4
. Face 
height was used as the module of both the Sariputra and Alekhyalaksana proportional systems 
„which closely reflected the natural relation of parts of the body to each other5. 
The concept of beauty has changed over the centuries and differs from one population to 
another but it has always been a subject of interest and importance to people of all culture as 
shown by Jay Sinojiya et al
38
 The importance of facial aesthetics and soft tissue relations in 
orthodontic treatment was emphasized by Angle as early as 1907. Angle pointed out that the soft 
tissues were an important factor in facial harmony. Many authors were of the opinion that the 
soft tissue profile is a critical guide to tooth placement, occlussal correction and optimal facial 
harmony. It can also be a valuable tool in identifying subjects requiring surgery and improve the 
likelihood of successful outcome.  
The face is divided into horizontal thirds. The upper third extends from the hair line to 
the glabella, the middle third from the glabella to the sub nasale and the lower third from the sub 
nasale to the menton. The facial thirds are rarely equal and the lower third is slightly longer than 
the middle and upper third in modern Caucasians of European descent as shown by Farkas et 
al
28
.
  
The face is vertically divided into fifths according to the neoclassical canon of facial 
proportions with the width of each eye, the inter canthal distance, and the nasal width all 
measuring one fifth
76
. Direct anthropometric studies  and photogrammetric analysis in Whites 
and Asian subjects found variations in these proportions, with the width of the eyes and nasal 
widths often being either less than or greater than the inter canthal distance. 
The Simon‟s ratio and Baum‟s ratio are the different parameters by which nasal tip 
projection is measured. The Baum ratio is calculated by dividing the length of a line from the 
nasion to the nasal tip by the length of a perpendicular line from the nasal tip to a vertical line 
from the subnasale. The length from the subnasale to the nasal tip when divided by the length 
from the subnasale to the superior labium gives the Simons ratio which reflects nasal tip 
projection. According to Powell and Humpherys et al
1
, for whites, the ideal Baum ratio is 2.8:1, 
and Simons ratio is 1. 
The posed smile is used routinely while evaluating facial aesthetics and smile 
characteristics because the Posed Smile Width is duplicable and can be reproduced on command 
according to Ackerman et al
3
.  
The posed smile width and lower anterior facial height would be yet another ratio to this 
list of normal proportions for artistic evaluation. 
Studies in the psychology literature have found that people are better able to detect posed 
emotions from motion photography than from still photography as shown by Ekman etal
26
.  
Videographic method showed to be a reliable method of smile quantification because a more 
standardized smile could be obtained minimizing the inherent error of a single snap shot. To 
minimize the head positioning errors, the subjects were requested to look straight and upright, 
and to further standardize and minimize errors a fluid level device was clipped on to the 
spectacle frame. To enable calibration, Van der Geld et al
71
 made the subjects wear glasses with 
a clipped on reference to standardize. Desai et al
23
 in his study asked his subjects to smile while 
holding the rulers with cross configuration near the chin. Once the video was cut and photo 
selected, the analysis was done by Adobe Photoshop CS2 and measurement was done by indirect 
method by converting pixels into millimeter. A direct method was followed while analyzing 
smile, that is the cut photo was put and perpendicular dropped to the scale and reading was 
obtained.  
 The mean of the ratio between Posed Smile Width and Lower Anterior  Facial Height for 
South Indian population was 1.00 in males and 1.03 in females. From this study one can 
conclude that class I subjects with pleasing appearance, normal over jet and overbite should 
depict a 1:1 ratio between Lower Anterior  Facial Height (measured from sub nasale to soft 
tissue menton) and Posed Smile Width (measured from outer commissure to outer commissure)
1. 
1. The Posed Smile Width was found to be 61.2mm for males and 59.0mm for females in 
the present study. 
2. The Lower Anterior Facial Height measured from subnasale to soft tissue menton in this 
study showed a value of 57.4mm for males and 55.4 for females. 
A study done by Chhajed et al
17
 in the population of Madhya Pradesh, found out that Lower  
Facial Height for males was 61.08 ± 0.5423mm and for females was 55.40 ± 3.92mm. 
Sinojiya et al
38 
in the study on Andhra Pradesh population found that the Lower Anterior 
Facial Height for males was 58.88 ± 2.20mm and for females was 55.13 ± 3.40mm. 
Upadhyay et al
66
 conducted a study to compare the standard soft tissue cephalometric 
analysis norms with norms derived for the populations of western Uttar Pradesh. Lower Anterior 
Facial height for females was found to be 66.500 ± 4.7269 mm and for males was found to be 
73.313 ± 2.28040 mm. 
A study by Abraham et al
1
, concluded that a ratio of 1:1 could be established between Lower 
Facial Height and Posed Smile Width, which correlates with results obtained in the present 
study. 
In the artistic facial evaluation, the aesthetic ratio between Lower Anterior Facial Height and 
Posed Smile Width would be a new tool. In patients with chronic attrition as in cases of bruxism, 
or other parafunctional habits, loss of vertical dimension is inevitable. In such patients the 
aesthetic ratio between Lower Anterior Facial Height and Posed Smile Width may be used as a 
guide in restoring the lost vertical dimension. 
In orthodontics, in patients with increased over bite, this parameter could be used in deciding 
the amount of bite opening. In patients with vertical maxillary deficiency undergoing 
orthognathic surgical correction, this ratio might aid in determining the Lower Anterior Facial 
height and the extent of maxillary inferior positioning. This ratio can be added as a new factor in 
the evaluation of smile aesthetics. 
From this study it is concluded that in class I subjects with normal over jet, normal overbite 
and Frankfurt mandibular plane angle, Posed Smile Width is equal to Lower Anterior Facial 
Height. However, if the Lower Anterior Facial Height is intentionally increased or decreased by 
orthodontic therapy (molar extrusion / intrusion) how the smiling width change remains unclear 
and needs further study. 
Chou et al
37
 reported that with an increase in vertical dimension, there would not be any 
change in Posed Smile Width. 
In complete denture rehabilitation, this ratio to be used needs further studies about Posed 
Smile Width.  The primary limitation of the study is the smaller sample size and ratio was 
obtained as in particular population. In class II and class III subjects with different growth 
pattern also the Lower Anterior Facial Height and Posed Smile Width relationship need to be 
assessed further.  
A study about the relationship of Lower Anterior Facial Height and Posed Smile Width 
should be done on a larger sample and on different population group to finally use this ratio in 
clinical evaluation and treatment planning. 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SUMMARY&CONCLUSION 
 
 
 
SUMMARY AND CONCLUSION 
The present study was undertaken to derive a ratio between Posed Smile Width and Lower 
Anterior Facial Height in normal subjects. The Posed Smile Width and Lower Anterior Facial 
Height of 120 dental students of Tamil Nadu were recorded using digital videography and 
divided into six age wise groups from 17 to 22 years of age. 
This study shows that in individuals with pleasing appearance and normal overjet and overbite, 
1:1 ratio could be established. In evaluating the dynamic facial esthetics for smile designing, this 
parameter can be a new tool in the armamentarium of an orthodontist or a cosmetic dental 
surgeon. 
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ANNEXURE 
 
 
KSR INSTITUTE OF DENTAL SCIENCE AND RESEARCH 
DEPARTMENT OF ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS 
INFORMED CONSENT FORM 
For questions about the study contact: 
Principal investigator  : Dr. SHAHAB MOHAMMED 
    Post graduate student 
    Department of Orthodontics and dentofacial orthopaedics 
    KSR Institute of dental science and research 
    Tiruchengode. 
    Contact no: +919447237273 
Description 
 You are invited to participate in the research conducted in the department of 
Orthodontics and Dentofacial Orthopaedics, KSR Institute of Dental Science and research.  
 The study is to evaluate the relationship between the posed smile width and 
lower anterior facial height. This is a study on smile involving a 5 to 10 seconds video clip of a 
small part of the face. The video clip thus obtained is transferred to the computer and converted 
into photos to find out the relationship between the posed smile width and lower anterior facial 
height. 
 
 
Risk and benefits 
We do not expect any bad or adverse effects to the subject during this study. Time involvement: 
your participation time in this study will involve approximately 5 to 10 seconds in the 
photographic room.  
We kindly inform you that you will not receive any financial benefits from this study. Your 
decision whether or not to participate in this study will not affect your 
employment/medical care. 
PARTICIPANT’S RIGHTS: 
 If you have read this form and have decided to participate in this project, 
please understand your participation is voluntary and you have the right to withdraw your 
consent or discontinue participation at any time without penalty or loss of benefits to 
which you are otherwise entitled. 
 If you agree, your identity will be made known in all written data resulting 
from the study.  Otherwise, your individual privacy will be maintained in all published and 
written data from the study. 
An extra signed copy of this consent form will be provided to you. 
 
 
 
 
 
CONSENT: 
 I Mr/Ms/Mrs.                                                                            , read the consent 
from completely and have been explained about the study well to my knowledge and also about 
the risks and benefits involved in the study by the principal investigator.  I, without any 
compulsion, voluntarily is willing to participate in this study. 
 
Signature of the participant:                                              
Signature of the investigator: 
Date: 
 
 
 
 
 
 
 
 
 
 
  
 
 
